What Is Claimed Is: 



1 . An optical pick-up device, comprising: 
a light source that emits a light beam; 

a holographic optical element having a birefringence medium and an isotropy 
medium, for adjusting an optical route of the light beam according to a polarizing direction 
and wavelength of an incident beam; and 

an objective lens for focusing the h^it beam coming through the holographic 
optical element into an optical disk in response to a wavelength of tihe light beam. 

2. The optical pick-up device of claim 1 , wherein the birefringence medium 
is in a concentric circle shape on a perpendicular plane in the moving direction of the ligjit 
beam, and forms a saw tooth shape in a radial direction, and a plane of the saw tooth of the 
birefringence medium forms a boundary layer with the isotropy medium. 

3 . The optical pick-up device of claim 2, wherein the birefringence mediiun 
and the isotropy medium are sequentially placed in a moving direction of the light beam. 

4. The optical pick-up device of claim 3 , wherein the birefringence medium 
is in a concentric circle shape on a perpendicular plane in the moving direction of tlie light 
beam, and forms a saw tooth shape in a radial direction, and a plane of the saw tooth of the 
birefringence medium forms a boundary layer with the isotropy medium. 
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5. The optical pick-up device of claim 4, wherein the saw tooth shaped 
birefringence medium includes a stepped surface. 

6. The optical pick-up device of claim 1, wherein if the light beam for a high- 
density disk is incident into the holographic optical element, the birefringence medium is 
selected so that a reflective index (n l_high) of the isotropy medium and a reflective index 
(ne _high) of an extraordinary ray of the birejGringence medium are the same. 

7. The optical pick-up device of claim 6, wherein if the refractive index 
(nl_high) of the isotropy medium for the light beam for the high-density disk and the 
refractive index (nejiigh) of the birefringence medium of the extraordinary ray are selected 
to be the same, a polarizing direction of the Hght beam for the incident high-density disk is 
the same as that of the extraordinary ray. 

8. The optical pick-up device of claim 6, wherein if the refractive index 
(nl_high) of the isotropy medium for the light beam for the high-density disk and the 
refractive index (ne_high) of the birefringence medium of the extraordinary ray are selected 
to be the same, the polarizing direction of the light beam for an incident low-density disk is 
perpendicular to that of the light beam for the high-density disk. 

9. The optical pick-up device of claim 7, wherein if the refractive index 

(nl_high) of the isotropy medium for the light beam for the high-density disk and the 

refractive index (nejiigh) of the birefringence mediirai of the extraordinary ray are selected 
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to be the same, tlie polarizing direction of the Hght beam for an incident low-density disk is 
perpendicular to that of the light beam for the high-density disk. 

10. The optical pick-up device of claim 6, wherein if the birefringence medium 
5 is selected so that the refractive index (nl_high) of the isotropy medium for the light beam 
for the high-density disk and the refractive index (ne_high) of the birefringence medium for 
the extraordinary ray in the light beam for the high-density disk are the same, diffraction 
- efficiency of the light beam for the low-density disk is adjusted in response to a depth of 
the birefringence medium. 
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I 1 1 . The optical pick-up device of claim 1 , wherein if the light beam for a high- 
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density disk is incident into the holographic optical element, the birefringence medium is 
selected so that a reflective index (n l_high) of the isotropy medium and a reflective index 
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f2 (ne _high) of an ordinary ray of the birefringence mediimi are the same. 

12. Tlie optical pick-up device of claim 1 1 , wherein if the refractive index 
(nl_high) of the isoti'opy medium for the light beam for the high-density disk and the 
refractive index (ne_high) of the birefringence medium of the extraordinary ray are selected 
to be the same, a polarizing direction of the hght beam for the incident liigh-density disk is 

20 the same as that of the ordinary ray. 

13. The optical pick-up device of claim 1 1, wherein if tlie refractive index 

(nl_high) of the isotropy medium for the hght beam for the high-density disk and the 
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refractive index (nejiigh) of tlie birefringence medium of the extraordinary ray are selected 
to be the same, the polarizing direction of the Hght beam for an incident low-density disk is 
perpendicular to that of the light beam for the high-drasity disk. 

14. The optical pick-up device of claim 12, wherein if the refractive index 
(nl_higli) of the isoti^opy medium for the light beam for the high-density disk and the 
refractive index (ne_high) of the birejfringence medium of the extraordinary ray are selected 
to be the same, the polarizing direction of the light beam for an incident low-density disk is 
perpendicular to that of the light beam for the high-density disk. 

15. Tlie optical pick-up device of claim 12, wherein if the birefringence 
medium is selected so tliat the refractive index (nl_high) of the isotropy medium for the 
hght beam for the high-density disk and the refractive index (ne^high) of the birefringence 
medium for the extraordinary ray in the light beam for the high-density disk are the same, 
diffraction efficiency of the light beam for the low-density disk is adjusted in response to a 
depth of the birefringence medium. 

16. An optical pick-up device, comprising: 

a Hght source that emits a first light beam hemng a first predetermined wavelength; 

a holographic optical element having a birefringence medium and an isotropy 

medium, for adjusting an optical route of the first Hght beam according to a polarizing 

direction and wavelengtii, wherein the isotropy mediium has at least first and second 

isotropy refractive indexes, and the birefringence medium has first and second ordinary 
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refractive indexes and first and second extraordinary refractive indexes in response to the 
wavelengh of the first light beam; and 

an objective lens for focusing the first liglit beirni coming through the holographic 
optical element on an optical disk in response to a wavelength of the first light beam. 

1 7. The optical pick-up device of claim 16, wherein the first isotropy refractive 
index is substantially the same as the first extraordinary refractive index. 

1 8. The optical pick-up device of claim 16, wherein the first isotropy refractive 
index is substantially the same as the first ordinary refractive index. 

19. The optical pick-up device of claim 16, wherein the second isotropy 
refractive index is different from the second extraordinary refractive index. 

20. The optical pick-up device of claim 16, wherein the second isotropy 
refractive index is different from the second ordinary refractive index. 

2 1 . The optical pick-up device of claim 1 7, wherein the first isotropy refractive 
index is substantially the same as the first ordinary refractive index. 

22. The optical pick-up device of claim 21 , wherein the second isotropy 
refractive index is different from the second extraordinary refractive index. 
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23 . The optical pick-up device of claim 22, wherein the second isotropy 
refractive index is different from the second ordinary refractive index. 

24. The optical pick-up device of claim 16, wherein the first light beam having 
the first predetermined wavelength polarized in a first direction passes through the isotropy 
medium while being subjected to the first isotropy refractive index and passes through the 
birefringence mediun while being subjected to the first ordinary refractive index. 

25 . The optical pick-up device of claim 1 6, wherein the first light beam having 
the first predetermined wavelength polarized in a furst direction passes through the isotropy 
medium while being subjected to the first isotropy refi-active index and passes through the 
birefiingence medum while being subjected to the first extraordinary refractive index. 

26. The optical pick-up device of claim 1 6, wherein when the Rght source 
emits a second light beam having a second predetermined wavelength polarized in a second 
direction, the second light beam passes through the isotropy medium while being subjected 
to the second isotropy refractive index and passes thi'ough tlie birefringence medum while 
being subjected to the second ordinary refractive index. 

27. The optical pick-up device of claim 16, wherein when the Hght source 
emits a second light beam having a second predetermined wavelength polarized in a second 
direction, the second Ught beam passes through the isotropy medium while being subjected 
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to the second isotropy refractive index and passes through the birefringence medum while 
being subjected to the second extraordinary refractive index. 

28. The optical pick-up device of claim 1 6, wherein the birefringence medium 
is in a concentric circle shape having a substantially saw tooth cross-sectional shape, the 
concentric circle shape arranged on a plane substantially perpendicular to a light beam 
travel path, and wherein the birefringence medium abuts against the isotropy medium. 

29. A holographic optical element for use in an optical pick-up device having a 
light source that emits a first light beam having a first predetermined wavelength and an 
objective lens for focusing the first light beam coming through the holographic optical 
element on an optical disk in response to a wavelengfti of the first hght beam, the 
holographic optical element comprising: 

a birefiingence medium and an isotropy medium, for adjusting an optical route of 
the first light beam according to a polarizing direction and wavelength, wherein the 
isoti-opy medium has at least first and second isotropy refractive indexes, and the 
birefringence medium has first and second ordinary refractive indexes and first and second 
extraordinary refractive indexes in response to the wavelengh of the first light beam. 

30. The holographic optical element of claim 29, wherein the first isotropy 
refractive index is substantially the same as the first extraordinary refractive index. 
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3 1 . The holographic optical element of claim 29, wherein the first isotropy 
refractive index is substantially the same as the first ordinary refractive index. 

32. The holographic optical element of claim 29, wherein the second isotropy 
refractive index is different from the second extraordinary refractive index. 

3 3 . Tlie holographic optical element of claim 29, wherein the second isotropy 
refractive index is different from the second ordinary refractive index. 
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